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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to produce a thin- 
film transistor(TFT) substrate used for an active matrix liquid crystal 
display device of reflection type with a simple process. 
SOLUTION: The TFTs (20, 30, 40, 51, 52, 51, 62) are formed on a 
substrate 10 and, thereafter, an insulating layer 70 consisting of a 
photosensitive polyimide resin is formed. Next, contact holes 71 of 
the depth arriving at drain electrodes 62 are formed in part of this 
insulating layer 70 and fine rugged structures 72 for roughening the 



surface of the insulating layer 70 are formed. A conductive layer 80 is 



formed by vapor deposition or sputtering thereon, by which the 
reflection type display electrode layer is constituted. As a result, a 
contact hole forming stage and a surface roughening stage are made 
simultaneously executable without using a resist. 
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[0013] 

[EMBODIMENT OF THE PRESENT INVENTION] 

A thin film transistor substrate of the present 
invention includes a plurality of thin film 
transistors arranged thereon in matrix form, an 
insulating layer made of insulating resin having 
photosensitivity (photosensitive polyimide resin, for 
example) formed over the thin film transistors, and a 
reflective-type display electrode layer formed over 
the insulating layer. As described, by adopting 
photosensitive resin for the material of the 
insulating layer, it is possible to form a contact 
hole in very simple manner. Namely, as the insulating 
layer itself has photosensitivity, by subjecting the 
insulating layer itself to the exposure/developing 
using the photomask having the contact hole pattern, 
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the contact hole can be formed with ease. Therefore, 
the process of forming/separating the resist layer or 
etching process as required in the conventional method 
are not needed. By 1 forming an electrically 

conductive layer after forming the contact hole, it is 
possible to form the reflective- type display electrode 
layer by the above insulating layer, and further by 
the electrically conductive layer in the contact hole, 
lines for drain electrodes and source electrodes can 
be formed. 
[0014] 

Additionally, it is possible to form the contact 
hole and fine uneven structure suited for irregular 
reflective light on the surface of the insulating 
layer as well as the contact hole by 
exposing/developing the insulating layer made of 
photosensitive resin using a photomask provided with a 
contact hole pattern and fine uneven pattern. 
Further, by forming on this insulating layer an 
electrically conductive layer whose thickness is 
selected so that the trace of the fine uneven 
structure remains on the surface, and forming the 
reflective- type display electrode layer corresponding 
to each thin film transistor by the resulting 
electrically conductive layer, the reflective- type 
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display electrode layer having coarse surface suited 
for irregular reflection can be realized. In this 
way, the fine uneven structure can be formed in the 
same process of forming the contact hole, the 
additional process for making the surface coarse as 
required in the conventional method can be omitted. 

[0028] 

By adopting the exposure developing using the 
photomask 350, it is possible to obtain the structure 
of Figure 6 (the structure having a contact hole 71 
and a fine uneven structure 72) directly from the 
structure of Figure 3. Thus, the sandblasting 

process, etc., as required in the conventional method 
can be eliminated. Then, by forming an electrically 
conductive layer 80 by the vapor deposition or 
sputtering, a thin film transistor substrate 100 as 
illustrated in Figure 1 can be realized. In the 
present embodiment, aluminum is adopted as the 
electrically conductive layer 80 in thickness in a 
range of 0.1 to 0.2 /xm. The thickness of the 
electrically conductive layer 80 is not particularly 
limited as long as the trace of the fine uneven 
structure 72 on the insulating layer 70 remains on the 
surface as the fine uneven structure 82. In general, 
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when adopting the sandblasting method to form the fine 
uneven structure, it is difficult to obtain uniform 
distribution of the uneven section, and the size of 
the uneven section is liable to vary partially. In 
contrast, with the method of preparing the fine uneven 
structure of the present invention, it is possible to 
control the size of the uneven section with ease. 
Namely, by suitably adjusting a shielding section 330 
or its distribution to be formed on the photomask 350, 
it is possible to provide the fine uneven structure 
with uniform distribution, or to purposely provide a 
fine uneven structure with unique distribution. 
Further, the size of the fine uneven structure can be 
freely adjusted, and it is possible to form a display 
electrode with suitable coarse surface according to 
use . 
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